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(54) Procedeu de obtinere a derivatilor carbometoxi ai spiro[ciclopropan-
oxindolilor]
(57) Rezumat:

1 2
Inventia se referd la sinteza spiro[ciclo- Procedeul propus permite efectuarea
propan-oxindolilor] functionalizati cu grupa 5 reactiei intr-un timp mai scurt cu randamente
carbometoxicd, care pot servi ca precursori in inalte, fard utilizarea catalizatorilor si a
sinteza substantelor cu activitate anti-HIV. atmosferei inerte.
Procedeul include reactia de ciclopropanare Revendicari: 1
10

a diazoizatinelor cu metilacrilat, care este
utilizat atdt in calitate de reagent, cat si de

solvent la temperatura lui de fierbere.



(54) Process for production of carbomethoxy derivatives of spiro[cyclopropane-

oxindoles]

(57) Abstract:

1
The invention relates to the synthesis of
spiro[cyclopropane-oxindoles] functionalized
with the carbomethoxy group, which can serve
as precursors in the synthesis of substances

with anti-HIV activity.
reaction of

The process involves the

cyclopropanation of diazoisatins with methyl

10

2

acrylate, used both as reagent and solvent at its
boiling point.

The proposed process allows of carrying
out the reaction in a shorter time with high
yields, without the use of catalysts and inert
atmosphere.

Claims: 1

(54) Cnoco6 moJiyueHusi KapoOMeTOKCH MPOU3BOIHBIX CIIHPO[IIUKJIONPOTAH-

OKCHH/10J10B]

(57) Pedepar:

1
W3o0perenrie  OTHOCHTCS K  CHHTE3Y
CUPO[ IUKIIONPOIIaH-OKCHHI0NO0B],
(YHKIIMOHATN3NPOBAHHBIX KapOOMeToKcH

TPYNIOH, KOTOPbIE MOTYT CIIY’KUTh MPEKypCo-

pamMu B cuHTe3e BemiectB ¢ aHTtu-BUY
AKTHUBHOCTBIO.
Crioco0  BKIIIOYAeT  peakuuio  IUKIO-

MpONaHupOBaHUA JHUa30U3aTUHOB MCTUII-

10

2

AKpUIIATOM, KOTOPBI HCIOJB3YIOT Kak B
KauecTBEe PEarcHTa, TaK M PaCTBOPUTENS MPH
TEeMIIEPAType €ro KUMEHHSI.

[pennoxeHHbIH criocod mo3BoisieT Oonee
OBICTPOE TMPOBEACHHE DPEAKIUH C BBICOKUMH
BBIXOJIAMH, 0€3 WCHOJMb30BAHUS KaTaau3a-
TOPOB U MHEPTHOM aTMochephl.

I1. popmymsr: 1
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Descriere:

Inventia se refera la sinteza spiro[ciclopropan-oxindolilor] functionalizati cu grupa carbo-
metoxica, care pot servi ca precursori in sinteza substantelor cu activitate anti-HIV.

HIV/SIDA este o amenintare la nivel global a sanatatii, cauza principald a decesului fiind
bolile infectioase. Mai mult de 20 mil de oameni s-au stins din viata de la primele cazuri de
imbolnavire 1n anul 1981. Inhibitorii transcriptazei inverse nenucleozidice stopeaza replicarea
virusului HIV prin blocarea enzimei transcriptazei inverse.

Este cunoscut ca unii derivati ai spirooxindolilor in forma racemicd, chiar la concentratii
foarte scazute (6-15 nM ECS50) manifesta o activitate inaltad anti-HIV in vitro (pentru
Nevirapine 50nM EC50) [1-2].

Reactia de condensare a diazoizatinelor cu olefine este una dintre metodele principale in
sinteza spirociclopropan-oxindolilor cu structurd asemanatoare.

Diazoizatinele pot fi obtinute in doud etape de sintezd simpld si de scurtd duratd din
reagenti ieftini, ce este foarte important pentru industria farmaceuticd. Etapa urmatoare de
ciclopropanare este o reactie catalitica, care include interactiunea diazocompusilor cu compusi
nesaturati cu formarea spiroizatinciclopropanilor, care pot fi folositi pentru sinteza substantelor
ce manifestd activitate anti-HIV [2]. S-a stabilit cd numai cis-derivatii spiro[ciclopropan-
oxindolilor] poseda bioactivitatea mentionata.

Sunt cunoscute procedee, unde pentru sinteza deversilor spirociclooxindoli in calitate de
catalizatori la ciclopropanarea diazoizatinelor cu olefine se aplicd Rh(OAc), [2-4]. In acest caz
produsii principali ai reactiei sunt trans-diastereomerii (pana la 72%), care, cum a fost
mentionat anterior, nu manifesta activitate anti-HIV. Sunt cunoscute, de asemenea, procedee,
unde in calitate de catalizator se aplica Pd(OAc), [5]. In aceste conditii se obtine un amestec
de cis- si trans-izomeri in raport de 1 : 1.

Dezavantajele procedeelor mentionate sunt cauzate de faptul cd acesti catalizatori
(Rh(OAC), [1-5], Pd(OAC), [4,5]) fac parte din grupul reagentilor toxici si reziduurile rdmase
in urma reactiilor polueazd mediul inconjurdtor. Actualmente, conform cerintelor noi
referitoare la reagentii utilizati in diverse reactii chimice, accentul se pune pe inlocuirea
catalizatorilor toxici, explozibili si corozivi cu altii de alternativa, mai putin nocivi sau
ecologici. Toate acestea, plus necesitatea de a obtine materiale care nu contin nici urme de
metale, ne impun sarcina de a crea procedee alternative de sinteza.

Problema tehnicd rezolvatd de aceasta inventie constd in simplificarea procedeului de
obtinere a spiro[ciclopropan-oxindolilor| functionalizati cu grupa carbometoxica, excluderea
necesitatii de a folosi catalizatorii nedoriti.

Procedeul, conform inventiei, include reactia de ciclopropanare a diazoizatinei cu
metilacrilat la temperaturi ridicate (temperatura de fierbere a metilacrilatului 80,5°C), totodata
metilacrilatul este folosit atat in calitate de reagent, cat si in calitate de solvent.

Au fost efectuate reactiile de ciclopropanare in conditiile revendicate, folosind in calitate de
compusi initiali deferite diazoizatine 111 a-i, conform schemei:
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Exemplu de realizare a inventiei

in calitate de materie prima se folosesc diferite izatine | a-j, din care, conform metodicii
descrise in referinta [6], prin refluxare in metanol impreund cu hidrazida acidului p-
toluensulfonic, se obtin hidrazonii corespunzatori Il a-j. In rezultatul hidrolizei acestor
compusi in mediu apos se formeaza diazoizatinele I11a-j, ciclopropanarea ulterioard a carora se
efectueaza prin metoda descrisa mai jos.

Suspensia diazoizatinei (3,18 mmol) in metilacrilat (5 mL) se refluxeaza pana la disparitia
substratului (control prin TLC). Apoi solventul se evapora in vacuum, iar reziduul brut se
cromatografiaza pe silicagel folosind ca eluant CH,Cl;:MeOH (de la 0,5 pana la 2%)).

in conditiile procedeului revendicat, dupi cum se vede din tab. 1, reactiile decurg destul de
repede cu randamente inalte. O micd diastereoselectivitate a trans- sau cis-diastereomerului
depinde de factorii sterici, furnizati de substituenti In inelul indolic. Totusi, formarea cis-
izomerului cinetic este mai favorabild, decat a celui trans- (se confirma de faptul ca in cazul
diazoizatinei nesubstituite diastereomerii s-au format in raportul trans/cis =1:2).

Tabelul 1
Caracteristicile reactiilor realizate in conditiile revendicate

Ne | Produs | Randament, % | Durata reactiei, ore | DS, trans/cis
1 |a 71 15 1:2

2 |b 87 5,0 15:1

3 |c 86 1,0 143:1

4 |d 82 2,0 145:1

5 |e 77 15 1:1,36

6 |f 78 1,0 1,09:1

7 19 82 1,0 1:1,17

8 |h 94 2,0 1,34:1

9 i 94 2,0 1:1,16

Produsii reactiilor 1V, V a-i au fost obtinuti in forma cristalind, iar constantele fizico-
chimice ale compusilor sintetizati sunt prezentate mai jos.
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Trans-metil 2'-oxospiro[ciclopropan -1,3'-indol]-2-carboxilat 1Va

Cristale albe, p.t. 193..196”C. Calculat, %: C, 66.35; H, 5.10; N, 6.45; O, 22.10.
C12H11NO;. Gasit, %: C, 66.22; H, 5.22; N, 6.51; O, 22.05.

'H-RMN, (400 MHz, CDCls, 8, ppm, J/Hz): 8.82 (s; 1H; NH); 7.37...6.84 (m; 4H; ind.);
3.77 (s; 3H; CHy); 2.70 (dd; 1H; J;=7.6; J,=8.4; CHCO); 2.42 (dd; 1H; J;=5.2; J,=7.6; CHH);
1.86 (dd; 1H; J,=5.2; J,=8.4; CHH).

BC-RMN, (100 MHz, CDCls, 8, ppm): 175.72; 167.51; 140.84; 129.29; 127.78; 122.24;
118.79; 110.06; 52.44; 33.34; 32.66; 21.14.

IR, (v, cm™, praf): 3272.2 (NH); 2989.3, 2950.3 (ciclopr.); 1739.9 (C(O)N); 1723.0, 1702.3
(CO0).

Cis-metil 2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat Va

Cristale albe, p.t. 171...1727C. Calculat, C, 66.35; H, 5.10; N, 6.45; O, 22.10. C1,H;;NOs;.
Gisit, %: C, 66.27; H, 5.25; N, 6.47; O, 22.01.

'H-RMN, (400 MHz, CDClg, 8, ppm, J/Hz): 8.89 (s; 1H; NH); 7.37...6.98 (m; 4H; ind.);
3.71 (s; 3H; CHg); 2.75 (dd; 1H; J,=7.2; J,=8.4; CHCO); 2.20 (dd; 1H; J;=4.8; J,=7.2; CHH);
2.07 (dd; 1H; J;=4.8; J,=8.4; CHH).

BC-RMN, (100 MHz, CDCls, 8, ppm): 176.80; 169.07; 141.37; 127.76; 126.22; 122.96;
122.31; 109.90; 52.21; 34.00; 32.77; 20.92.

IR, (v, cm™, praf): 3259.0 (NH); 2956.0 (ciclopr.); 1726.0 (C(O)N); 1671.6 (COO).

Trans-metil 5'-bromo-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat 1Vb

Cristale albe, p.t. 208...2117C. Calculat, %: C, 48.67; H, 3.40; Br, 26.98; N, 4.73; O, 16.21.
C12H10BrNOs. Gasit, %: C, 48.78; H, 3.29; Br, 26.87; N, 4.82; O, 16.23.

'H-RMN, (400 MHz, CDCls, 8, ppm, J/Hz): 9.51 (s; 1H; NH); 7.52 (d; 1H; J=1.6; C*H);
7.37 (dd; 1H; J;=1.6; J,=8; C°H); 6.88 (d; 1H; J=8.0; C'H); 3.75 (s; 3H; CH3); 2.75 (dd; 1H;
J1=7.6; J,=8.4; CHCO); 2.19 (dd; 1H; J;=4.8; J,=7.6; CHH); 2.08 (dd; 1H; J;=4.8; J,=8.4;
CHH).

BC-RMN, (100 MHz, CDCls, 8, ppm): 176.62; 168.77; 140.47; 130.65; 128.36; 126.23;
115.12; 111.32; 52.41; 33.94; 33.04; 21.39.

IR, (v, cm™, praf): 3153.8 (NH); 3028.8, 2864.9 (ciclopr.); 1725.8 (C(O)N); 1701.8 (COO).

Cis-metil 5'-bromo-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat Vb

Cristale albe, p.t. 165...1677C. Calculat, %: C, 48.67; H, 3.40; Br, 26.98; N, 4.73; O, 16.21.
C12H1oBrNOs. Gisit, %: C, 48.76; H, 3.31; Br, 26.89; N, 4.79; O, 16.24.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.62 (s; 1H; NH); 7.24 (dd; 1H; J;=1.6;
J,=8; C®H); 7.08 (d; 1H; J=1.6; C*H); 6.82 (d; 1H; J=8.0; C'H); 3.77 (s; 3H; CHs); 2.76 (dd;
1H; J,=8.0; J,=8.4; CHCO); 2.08 (dd; 1H; J,=4.8; J,=8.0; CHH); 1.82 (dd; 1H; J,;=4.8; J,=8.4;
CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.19; 166.75; 141.64; 131.95; 130.05; 122.50;
113.64; 111.44; 51.88; 32.85; 32.33; 21.01.

IR, (v, cm™, praf): 3156.9 (NH); 3024.3, 2960.4, 2858.4 (ciclopr.); 1734.6 (C(O)N); 1703.1
(CO0).

Trans-metil 5-metil-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat V¢

Cristale albe, p.t. 172..173”C. Calculat, %: C, 67.52; H, 5.67; N, 6.06; O, 20.76.
C13H13NO;. Gasit, %: C, 67.46; H, 5.75; N, 6.00; O, 20.82.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 10.51 (s; 1H; NH); 6.97 (s; 1H; C*H); 6.92
(d; 1H; J=8.0; C°H); 6.77 (d; 1H; J=7.6; C'H); 3.66 (s; 3H; CH3); 2.44 (dd; 1H; J;=7.2; J,=8.0;
CHCO); 1.95 (dd; 1H; J;=4.0; J,=7.2; CHH); 1.83 (dd; 1H; J;=4.0; J,=8.0; CHH).

BC-RMN, (100 MHz, DMSO-ds, &, ppm): 175.45; 168.72; 140.82; 130.07; 128.00; 126.19;
123.19; 109.74; 51.96; 33.77; 31.88; 21.37; 20.22.

IR, (v, cm™, praf): 3163.4 (NH); 3033.2, 2959.1, 2918.4 (ciclopr.); 1734.9 (C(O)N); 1715.6
(CO0).
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Cis-metil 5-metil-2"-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat V¢

Cristale albe, p.t. 167...1697C. Calculat, %: C, 67.52; H, 5.67; N, 6.06; O, 20.76.
C13H13NO;. Gasit, %: C, 67.59; H, 5.60; N, 6.11; O, 20.71.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.37 (s; 1H; NH); 6.90 (d; 1H; J=7.6;
C®H); 6.76 (d; 1H; J=7.6; C'H); 6.66 (s; 1H; C*H); 3.66 (s; 3H; CHs); 2.62 (dd; 1H; J;=7.6;
J,=8.4; CHCO); 2.06 (dd; 1H; J,=4.0; J,=7.6; CHH); 1.72 (dd; 1H; J,=4.0; J,=8.4; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.62; 167.09; 140.05; 130.24; 129.53; 127.77;
119.78; 109.63; 51.84; 32.46; 32.36; 21.21; 20.49.

IR, (v, cm™, praf): 3227.2 (NH); 2944.8 (ciclopr.); 1739.9 (C(O)N); 1715.6 (COO).

Trans-metil 7-metil-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat 1vVd

Cristale albe, p.t. 182...1837C. Calculat, %: C, 67.52; H, 5.67; N, 6.06; O, 20.76.
C13H13NO;. Gasit, %: C, 67.55; H, 5.64; N, 6.13; O, 20.69.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.66 (s; 1H; NH); 6.96 (d; 1H; J=7.6;
C*H); 6.90 (d; 1H; J=7.6; C°H); 6.75 (t; 1H; J=7.6; C°H); 3.64 (s; 3H; OCHy); 2.46 (dd; 1H;
J1=7.6; J,=8.4; CHCO); 2.24 (s; 3H; CHj3); 1.97 (dd; 1H; J;=4.0; J,=7.6; CHH); 1.84 (dd; 1H;

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 176.00; 168.52; 141.78; 129.04; 125.75; 121.21;
119.74; 119.22; 51.79; 33.94; 31.98; 20.17; 16.79.

IR, (v, cm™, praf): 3143.2 (NH); 2999.9, 2953.8 (ciclopr.); 1731.2 (C(O)N); 1701.3 (COO).

Cis-metil 7-metil-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat VVd

Cristale albe, p.t. 161...1637C. Calculat, %: C, 67.52; H, 5.67; N, 6.06; O, 20.76.
C13H13NO;. Gasit, %: C, 67.50; H, 5.65; N, 6.08; O, 20.78.

'H-RMN, (400 MHz, DMSO-dg, 3, ppm, JHz): 10.57 (s; 1H; NH); 6.92 (d; 1H; J=7.6;
C*H); 6.79 (t; 1H; J=7.6; C°H); 6.67 (d; 1H; J=7.6; C°H); 3.64 (s; 3H; OCH,); 2.64 (dd; 1H;
J1=7.6; J,=8.0; CHCO); 2.24 (s; 3H; CHj3); 2.06 (dd; 1H; J;=4.4; J,=7.6; CHH); 1.73 (dd; 1H;
J1=4.4; J,=8.0; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 175.14; 167.13; 141.01; 129.13; 128.91; 121.39;
119.25; 116.45; 51.85; 32.62; 20.63; 16.70.

IR, (v, cm™, praf): 3155.2 (NH); 2989.2, 2954.9 (ciclopr.); 1725.1 (C(O)N); 1700.7 (COO).

Trans-metil 5,7-dibrom-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat 1Ve

Cristale albe, p.t. 233...2347C. Calculat, %: C, 38.43; H, 2.42; Br, 42.61; N, 3.73; O, 12.80.
C12HgBr,NOs. Gisit, %: C, 38.54; H, 2.31; Br, 42.68; N, 3.70; O, 12.76.

'H-RMN, (400 MHz, DMSO-dg, 3, ppm, JHz): 11.20 (s; 1H; NH); 7.54 (d; 1H; J=2.0;
C*H); 7.32 (d; 1H; J=2.0; C°H); 3.67 (s; 3H; CHs); 2.54 (dd; 1H; J,=7.6; J,=8.8; CHCO); 2.10
(dd; 1H; J;=4.4; J,=7.6; CHH); 1.96 (dd; 1H; J;=4.4; J,=8.8; CHH).

BC-RMN, (100 MHz, DMSO-dg, 8, ppm, J/Hz): 11.20 (s; 1H; NH); 7.54 (d; 1H; J=2.0;
C*H); 7.32 (d; 1H; J=2.0; C°H); 3.67 (s; 3H; CHs); 2.54 (dd; 1H; J,=7.6; J,=8.8; CHCO); 2.10
(dd; 1H; J;=4.4; J,=7.6; CHH); 1.96 (dd; 1H; J;=4.4; J,=8.8; CHH).

IR, (v, cm™, praf): 3111.1 (NH); 2998.2, 2952.0 (ciclopr.); 1728.6 (C(O)N); 1703.8 (COO).

Cis-metil 5,7-dibrom-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat Ve

Cristale albe, p.t. 213...2157C. Calculat, %: C, 38.43; H, 2.42; Br, 42.61; N, 3.73; O, 12.80.
C12H1oBraNOs. Gasit, %: C, 38.30; H, 2.55; Br, 42.53; N, 3.84; O, 12.76.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 11.00 (s; 1H; NH); 7.44 (s; 1H; C4H); 7.24
(s; 1H; C°H); 3.81 (s; 3H; CHs); 2.93 (dd; 1H; J,=7.6; J,=8.8; CHCO); 2.05 (dd; 1H; J;=4.4;
J,=7.6; CHH); 1.93 (dd; 1H; J;=4.4; J,=8.8; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.17; 166.78; 141.18; 133.26; 132.22; 122.20;
113.91; 102.94; 52.13; 33.50; 33.23; 21.78.

IR, (v, cm™, praf): 3195.3 (NH); 2988.7, 2901.5 (ciclopr.); 1713.2 (C(O)N), (COO).

Trans-metil 5-clor-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat 1Vf
Cristale albe, p.t. 201...2037C. Calculat, %: C, 57.27; H, 4.01; Cl, 14.09; N, 5.57; O, 19.07.
C12H10CINO;. Gasit, %: C, 57.39; H, 4.08; Cl, 14.00; N, 5.52; O, 19.02.



10

15

20

25

30

35

40

45

50

55

MD 4202 B1 2013.02.28

7

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.82 (s; 1H; NH); 7.19 (s; 1H; C4H); 7.17
(d; 1H; J=2.0; C°H); 6.89 (d; 1H; J=8.0; C'H); 3.68 (s; 3H; CH3); 2.51 (dd; 1H; J;=7.6; J,=8.8;
CHCO); 2.04 (dd; 1H; J;=4.4; J,=7.6; CHH); 1.89 (dd; 1H; J;=4.4; J,=8.8; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 175.12; 168.79; 142.07; 128.18; 127.69; 126.03;
122.93; 111.24; 52.38; 33.84; 32.37; 20.90.

IR, (v, cm™, praf): 3153.2 (NH); 3063.7, 2991.9, 2873.6 (ciclopr.); 1730.8 (C(O)N); 1699.8
(COO0).

Cis-metil 5-clor-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat Vf

Cristale albe, p.t. 176...1787C. Calculat, %: C, 57.27; H, 4.01; Cl, 14.09; N, 5.57; O, 19.07.
C1,H10CINO;. Gasit, %: C, 57.24; H, 4.06; CI, 14.01; N, 5.55; O, 19.13.

'H-RMN, (400 MHz, DMSO-dg, 3, ppm, JHz): 10.64 (s; 1H; NH); 7.14 (d; 1H; J=8.4;
C°®H); 7.10 (s; 1H; C*H); 6.86 (d; 1H; J=8.4; C'H); 3.62 (s; 3H; CHs); 2.89 (dd; 1H; J;=7.6;
J,=8.8; CHCO); 2.01 (dd; 1H; J;=4.4; J,=7.6; CHH); 1.89 (dd; 1H; J;=4.4; J,=8.8; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.53; 167.19; 141.13; 131.66; 127.32; 126.20;
120.36; 110.95; 52.10; 32.93; 32.1; 21.09.

IR, (v, cm™, praf): 3151.5 (NH); 3061.8, 2990.6, 2870.2 (ciclopr.); 1732.7 (C(O)N); 1699.3
(COO0).

Trans-metil 7-brom-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat 1Vg

Cristale albe, p.t. 183...1857C. Calculat, %: C, 48.67; H, 3.40; Br, 26.98; N, 4.73; O, 16.21.
C12H10BrNOs. Gisit, %: C, 48.76; H, 3.31; Br, 26.89; N, 4.79; O, 16.24.

'H-RMN, (400 MHz, DMSO-dg, 3, ppm, JHz): 10.78 (s; 1H; NH); 7.28 (d; 1H; J=8.0;
C°H); 6.92 (d; 1H; J=7.6; C*H); 6.84 (t; 1H; C°H); 3.80 (s; 3H; CHs); 2.79 (dd; 1H; J,=8.0;
J,=8.8; CHCO); 2.08 (dd; 1H; J;=4.4; J,=8.0; CHH); 1.84 (dd; 1H; J;=4.4; J,=8.8; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.41; 166.86; 141.72; 131.37; 130.49; 122.86;
118.47; 102.56; 52.01; 33.19; 33.18; 21.29.

IR, (v, cm™, praf): 3159.9 (NH); 3005.6, 2953.0 (ciclopr.); 1731.8 (C(O)N); 1704.6 (COO).

Cis-metil 7-brom-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat Vg

Cristale albe, p.t. 214...215%C. Calculat, %: C, 48.67; H, 3.40; Br, 26.98; N, 4.73; O, 16.21.
C12H10BrNOs. Gasit, %: C, 48.74; H, 3.34; Br, 26.86; N, 4.83; O, 16.22.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.86 (s; 1H; NH); 7.28 (d; 1H; J=8.0;
C°H); 7.16 (d; 1H; J=7.6; C*H); 6.80 (t; 1H; C°H); 3.66 (s; 3H; CHj3); 2.52 (dd; 1H; J,=7.6;
J,=8.8; CHCO); 2.02 (dd; 1H; J;=4.4; J,=7.6; CHH); 1.91 (dd; 1H; J;=4.4; J,=8.8; CHH).

BC-RMN, (100 MHz, DMSO-ds, &, ppm): 175.13; 168.39; 142.56; 130.72; 128.01; 122.57;
121.39; 102.84; 52.03; 34.54; 32.58; 20.81.

IR, (v, cm™, praf): 3140.8 (NH); 3028.0, 2953.6 (ciclopr.); 1725.5 (C(O)N); 1700.9 (CQOO).

Trans-metil 7-fluor-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat 1\VVh

Cristale albe, p.t. 228...2307C. Calculat, %: C, 61.28; H, 4.29; F, 8.08; N, 5.95; O, 20.41.
C12H10FNO;. Gasit, %: C, 61.33; H, 4.24; F, 8.04; N, 6.01; O, 20.39.

'H-RMN, (400 MHz, DMSO-dg, 3, ppm, JHz): 11.26 (s; 1H; NH); 7.23 (d; 1H; J=8.2;
C°H); 6.94 (d; 1H; J=8.2; C°H); 3.63 (s; 3H; CHs); 3.39 (dd; 1H; J;=7.9; J,=9.0; CHCO); 2.42
(dd; 1H; J;=4.6; J,=9.0; CHH); 1.95 (dd; 1H; J;=4.6; J,=7.9; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.91; 167.22; 142.02; 129.13; 125.63; 125.47;
123.54; 113.96; 52.28; 33.71; 29.34; 17.91.

IR, (v, cm™, praf): 3170.4 (NH); 3007.7, 2960.8 (ciclopr.); 1723.5 (C(O)N); 1702.8 (COO).

Cis-metil 7-fluor-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat VVh

Cristale albe, p.t. 214...215%C. Calculat, %: C, 61.28; H, 4.29; F, 8.08; N, 5.95; O, 20.41.
C12H1oFNO;. Gasit, %: C, 61.36; H, 4.21; F, 8.16; N, 5.91; O, 20.415.

'H-RMN, (400 MHz, DMSO-dg, 3, ppm, JHz): 10.29 (s; 1H; NH); 7.21 (d; 1H; J=7.8;
C°H); 6.91 (d; 1H; J=7.8; C°H); 3.62 (s; 3H; CHy); 2.65 (dd; 1H; J,=4.0; J,=8.0; CHCO); 2.59
(dd; 1H; J;=8.0; J;=9.5; CHH); 1.74 (dd; 1H; J;=4.0; J,=9.5; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 175.24; 167.76; 142.64; 129.03; 126.87; 124.66;
123.58; 114.03; 52.56; 32.71; 29.27; 16.57.

IR, (v, cm™, praf): 3182.0 (NH); 2959.4 (ciclopr.); 1730.9 (C(O)N); 1707.2 (COO).
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Trans-metil 5-fluor-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat Vi

Cristale albe, p.t. 199...1987C. Calculat, %: C, 61.28; H, 4.29; F, 8.08; N, 5.95; O, 20.41.
C12H10FNO;. Gasit, %: C, 61.19; H, 4.38; F, 7.99; N, 5.96; O, 20.49.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 10.69 (s; 1H; NH); 6.99...6.86 (m; 3H;
ind.); 3.68 (d, 3H; J=1.8; CH3); 2.51 (dd; 1H; J;=7.2; J,=8.5; CHCO); 2.01 (dd; 1H; J,=4.3;
J,=7.2; CHH); 1.90 (dd; 1H; J;=4.3; J,=8.5; CHH).

BC-RMN, (100 MHz, DMSO-dg, 8, ppm): 175.35; 168.79; 158.13 (J=236); 139.36; 127.89
(J=9); 114.07 (J=23); 110.65 (J=8); 110.48 (J=10); 52.27; 34.11; 32.23; 20.84.

IR, (v, cm™, praf): 3198.1 (NH); 3085.0, 2962.3 (ciclopr.); 1729.5 (C(O)N); 1701.4 (COO).

Cis-metil 5-fluor-2'-oxospiro[ciclopropan-1,3'-indol]-2-carboxilat Vi

Cristale albe, p.t. 189...1907C. Calculat, %: C, 61.28; H, 4.29; F, 8.08; N, 5.95; O, 20.41.
C1,H10FNO;. Gasit, %: C, 61.33; H, 4.34; F, 8.02; N, 5.89; O, 20.43.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 10.51 (s; 1H; NH); 6.91...6.82 (m; 3H;
ind.); 3.63 (c, 3H; CHs); 2.84 (dd; 1H; J;=5.6; J,=8.8; CHCO); 2.02 (dd; 1H; J;=4.3; J,=5.6;
CHH); 1.85 (dd; 1H; J;=4.3; J,=8.8; CHH).

BC-RMN, (100 MHz, DMSO-dg, 8, ppm): 174.72; 167.19; 158.55 (J=236); 138.42; 131.45
(J=10); 113.67 (J=24); 110.36 (J=8); 107.96 (J=16); 52.03; 32.93; 32.87; 21.02.

IR, (v, cm™, praf): 3169.1(NH); 2955.1, 2900.9 (ciclopr.); 1727.2 (C(O)N); 1698.1 (COO).

Rezultatul inventiei consta in faptul ca conditiile revendicate au permis sinteza mult mai
ieftind, mai prietenoasa ecologic, intr-un timp mai scurt, cu randament inalt a unui sir de
spiro[ciclopropan-oxindoli] functionalizati cu grupa ester, care manifesta activitate anti-HIV.
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(57) Revendicari:

Procedeu de obtinere a derivatilor carbometoxi ai spiro[ciclopropan-oxindolilor], care
include reactia de ciclopropanare a diazoizatinelor cu metilacrilat, totodata metilacrilatul este
utilizat in calitate de solvent, iar reactia se desfasoara la temperatura de fierbere a lui.
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